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OLIEHKA BKJIAJIA YT OJIbHBIX IIAXT
B TPAHC®OPMALIMIO COCTABA ITPUPOIHbBIX
CPE/Jl (HA TIPUMEPE IIAXTBI «XAKACCKA $1»)

T.B. Ycmanosa, A.B. Tanosckas, T.A. MoHronuHa,
ILIL. TaBnos

ToMcKuil OJIMTEXHUYECKUH YHUBEPCUTET
000 «CYDK-Xakacus» maxra «XakacCkas»
E-mail: usmanova@tpu.ru

Ha ocHoBanumn HHCTPYMEHTAJIbHOT'O HeﬁTpOHHO-aKTI/IBaHI/IOHHOFO
aHalin3a, MOJYKOJINYCCTBEHHOTI'O SMUCCUOHHOI'O CHEKTPAJIbLHOI'O aHa-
J3a Hp06 CHEroBOro, NO4YBEHHOTO U paCTUTCIILHOI'O IMOKPOBOB, BOI-
HBIX Hp06, 0TO6paHHI)IX B 30HC BO3)161710TBI/I§I IaxXThI «XaKaccxaﬂ», po-
BOJUTCs OLICHKA BOBﬂCﬁCTBHﬂ IIaxXTbhl HA OKPYIKAIOLIYIO0 CPCay.

KiroueBble cjioBa:

IITaxTa, HKOJOr0-reOXMMHUUYECKHE HCCIEeA0BaHUs, CHETOBOM
MOKPOB, TTOYBEHHBII MOKPOB, PACTUTENbHBIN MOKPOB, IpEHAX-
HbI€ IIAXTHBIE BOJIbI, XO30BITOBBIE CTOYHBIE BOJIbI, T€0KOJIOT -
4eCKOE KapTUPOBaHUE.

JloObI9a KaMEHHOTO YIUISI IPEICTaBIIsICT COOOW MOIII-
HbIH MCTOYHMK AHTPOIOT€HHOTO BO3JEHUCTBUSI HA OKpYXKaro-
myto cpeny. Ilo oTHomeHUIO K atMochepHOMY BO3IYXY TaKO-
BBIMHU SIBJISIIOTCSI SHEPI€THUECKUE YCTAaHOBKH, MbUIAIIUE (Tops-
[Ie) CKIIaabl YIiis, JAera3alioHHbIe W BEHTIISIIMOHHBIE yCTa-
HOBKH, PEMOHTHO-TEXHOJOTMYECKHE CIYXObI, TPaHCHOPT |
COIYTCTBYIOIIME TPOU3BOJACTBA. YTJIECAOOBIBAIOIINE MIAXTHI
ABIIIIOTCS. MOIIHBIMUA HMCTOYHHKAaMH BO3ACHCTBUSA Ha MOBEPX-
HOCTHBIE M TIOJI3€MHBIE BOJIbI, BBIPAKAIOLIETOCS B M3MEHEHUU
X XMMHUYECKOI'O COCTaBa M T'MIAPOAMHAMUYECKOTro pexxnMma. B
pe3yabTaTe BOJOOTIMBA C pabOYMX TOPH30HTOB IIAXT MPOMC-
XOJIUT WCCYIICHUE 30HBI BEJCHUS TOPHBIX padoT, 00pa3yroTcs
JIENPECCUOHHBIE BOPOHKU MOHWKEHHSI YPOBHS MOJI3EMHBIX BOJ.
XapakTepHbIMU HApYLIIECHUSMHM Ha IIAXTHBIX TMOJIAX SBISIOTCS
MIPOCAAKN TIOBEPXHOCTH, MPOBAIIBI W TPEIIUHBI, TEPPUKOHUKN
Ha ckiagax yrid. [Ipocaaku moBepXHOCTH BBI3BIBAIOT U3MEHE-
HHUE PKOJIOTHYECKUX YCIOBUH OMOreoLeHo3a, Ipexae BCero u3-
3a mepepacnpeeseHust aTMocepHOi BiIary.

CymMmapHasi aHTpPOIIOTeHHasI Harpy3ka Ha TEepPPUTOPHH
VYcrp-AbakaHckoro paiiona PecryOnmkm Xakacusi cocTaBisieT
2,84, 4TO COOTBETCTBYET TEPPUTOPUH 4 paHIa cO CpelHEU aH-
TPONOI€HHONW Harpy3KoW, IPOrHO3UpyeMasi CTENEHb TSKECTU
BO3MOXXHBIX 3a0ojieBaHMii B T. UYepHOropcke TOJIBKO IO
OeH3(a)TMpeHy OLIEHMBAETCS KaK «IOPOTOBBIE OCTpBIE 3aboiie-
BaHms» [1].

B 3THX CIOXHBIX 3KOJOTHYECKUX YCIOBHUAX OBLIO He-

00X0JIMMO OTPEACITUTh BKJIAJ YIOJNBHBIX MIAXT B OOIee 3arpsA3HEHUE OKPYKAIOIICH Cpelbl pernoHa
MPOMBIIUICHHBIMA TpeAnpusaTUsIME. LleneBpIM Ha3HaueHHWEM HalIMX pPadoOT SBJSUIOCH MPOBEICHHE
Tre0dKOJIOTUYECKUX UCCIIeI0OBaHUM B 30HE BO3/IEMCTBUS 1axThl «Xakacckas». [llaxTa pacnosnoxeHa Ha

Cepus Hayku o 3emie


mailto:usmanova@tpu.ru
mailto:usmanova@tpu.ru
mailto:talovskaj@yandex.ru
mailto:mongolinata@mail.ru
mailto:PavlovIP@suek.ru

BectHuk Hayku Cubupu. 2012. Ne 4 (5) http://sjs.tpu.ru

YepHOTrOpCKOM MECTOPOKACHUH YIisi MHHYCHHCKOTO KaMEHHOYTOJILHOTO OacceifHa W B HacTosIIee
BpeMs BEAET OTPpabOTKY 3amacoB yris 1o miacty «Benukan —II» B mpenenax cymecTByIOIEero ropHo-
ro OTBOJA.

TexHOMOTHYECKUI KOMIUIEKC PACIOJOXKeH Ha ore NMPOMIUIONIAJIKM, 32 KEJIE3HOJAO0POKHON
cranuueld. Ha miomanke TEXHOJIOTMYECKOro KOMIUIEKCa IIaXThl HaXOAATCS: CKJal XpaHEHHs YIJ,
COPTHUPOBOYHBII KOMIUIEKC, JK€JI€3HOJOPOKHBIH [TOTPY304YHbIH MyHKT YIS, 3JaHHE TJIaBHOTO HAKJIOH-
HOTO CTBOJIA, KOTEJNbHAs M MPOYHE BCIIOMOTATEIbHBIE 3aHUS MpOMIUTOmAaAKu. [IpoMKoTenbHas Ha
nraxre «Xaxacckasp» 000opyJoBaHa TpeMs KOoTJioarperataMmu, paboTaloMIUMH CO CIOEBBIM COKUTaHUEM
TOILIMBA HA HETIOABWKHOH KOJOCHUKOBOH pemeTke. OYMCTKa JbIMOBBIX Ia30B OCYIIECTBISIETCS B Oa-
TapeUHbBIX IIUKJIOHAX.

['maBHOI 0COOEHHOCTBHIO M3yYaeMOil TEPPUTOPUH SIBISETCS €€ HaXOXKACHUE B 30HE BIUSHHUS
KPYIHBIX OOBEKTOB OOBIYM MHHEPANbHOTO ChIphbsi. Kpome m3ydaemoro oObekTa — maxThl «Xakac-
CKas», B HEIIOCPEICTBEHHON OJM30CTH HAXOAATCS NMPENNpPUATHS, BEAyIIUE NOOBITY IOJIE3HBIX MCKO-
MAeMBIX OTKPBITBIM CIIOCOOOM, KOTOPBIA, KaK N3BECTHO, SIBISIETCS CHIBHEWITIM UCTOYHHKOM BO3JEH-
CTBHS Ha OKPY)KAIOLIYIO Cpey MO CPaBHEHHIO ¢ MOJ3EMHBIM crocoOoM ao0euu. Ha 3amane u 1oro-
3amajie OT TOPHOTO OTBOAA HAXOMUTCSA UepHOTOpCKHM pa3pes, 3aHNMAIOIIUNCs pa3paboTKOH MmIacToB
UepHOTOPCKOTO YyTOJIBHOTO MecTopoxaeHus. Ha 3amazne ot ropHoro orBoaa Haxoautcs kapbep OO0
«Apruimty, Ha ceBepo-3anane — kapbep OAO «Xakacckuit OEHTOHHT, TOOBIBAIOIINE TIIHHBI C HC-
NOJIb30BaHMEM B3PBIBHBIX TEXHOJIOTHH, a HA TEPPUTOPUHU MPOMIUIOLIAKH IAXTHl HAXOIUTCS MPOMII-
momanka OO0 «ApPruiIuT». ITH KOMIIAHUH SBIITIOTCS ITOCTABITMKAMHA OCHTOHHUTOBBIX TJIMH HA POC-
CUNCKHH PBIHOK.

Kpome Toro, Ha camoil maxTe, B c€BEpO-BOCTOYHOM YacTH FOPHOrO OTBOAA UMEETCA YUacTOK
BBIXOJIa HA MIOBEPXHOCTh OPEJIbIX MOPOX M IJIOXO PEKYIbTUBHPOBAHHBIN Kapbep, OCTABIIMICS MOCTe
MIpOBeACHNA TPOOHOI 0TpaboTku Tracta « HOBBI) MECTOPOKAEHNUS OTKPBITHIM CIIOCOOOM.

Taxkum 00pa3om, Ha TEPPUTOPHUU TOPHOTO OTBOJA IIAXTHI BCE KOMIIOHEHTHI IPUPOTHON CPEbI
MOJIBEPraloTCsl COYETAHHOMY TEXHOI'€HHOMY BO3AEHCTBHIO OT Pa3HOrO pojAa HCTOYHMKOB. llenbro
MPOBEACHNS HAIINX HCCIIEI0BAHAN OBIJIO YCTAHOBJICHHE CTETICHH TEXHOTCHHOM TpaHC(hOopMaIiy mpu-
POZHOI CpeJibl B Ipeienax TOPHOro OTBOJA IIAXThI «XaKaccKasy, a TaKKe OLIEHKA y4acTHsl pa3jind-
HBIX UCTOYHUKOB, PACIIONOKEHHBIX HAa JAHHOW TEPPUTOPUH, B €€ TPaHCPOPMAIHH.

MeTtoauka ncciaer0BaHui
J1si OLIeHKH COCTOSIHMSI KOMIIOHEHTOB HMPUPOAHON Cpenbl TEPPUTOPUU OBbLI HPOBENECH KOM-
TUIEKC paboT, BUABI M 00BEMBI KOTOPBIX MpeACTaBiIeHbl B Tabd. 1. YcmoBHBIM (DOHOM IS TEPPUTOPHH

TOPHOTO OTBOAA SABJSETCS MyHKT Ne 4, pacriosIoKeHHBIN B IOr0-BOCTOYHON YacTH TOPHOTO OTBOJA.

Ta6auua 1. Bugbl 1 00bEMBI BEIIOJIHEHHBIX pa0doT

Ne Biet paGor En. O0bem
m\n U3M. paboT
1. | I'e03KOIOTHYECKOE KAPTHPOBAHUE KM 204

2. | OmnpoboBaHue NOYB U MOYBOTPYHTOB 24
3. | OmpoboBaHKe CHETOBOTO MOKPOBA 24
4. | OnpoboBaHue JOHHBIX OTJIOKEHHUH 4

Omnpobosanne rcxoaHol rmuHb (OO0 «APTrHIUIATY) 2

OnpoboBanne HCXOTHOM TITHHBI U 0TX0I0B ee pomn3BoacTBa (OAO «Xakacckuit

5. | OeHTOHUTY) 5
Onp060BaHHe 30JIOIIIAKOBBIX OTXO/I0B KOTEIbHON OCHOBHOM TIPOMINIOIAIKH IIax- np06a 4
TBI «XaKacCKas
6. | BuoreoxuMuueckoe onpoboBaHue 20
OnpoboBaHne MOA3EMHBIX BOJ M3 HAOMIOAATEIFHBIX CKBAKUH 3
7 OnpoboBaHne IPEHAKHBIX MAXTHBIX BOJ 6
" | OnpoboBanue kosoae3ubix Boj (1. Kypranuas) 1
OmnpoboBaane X030BITOBEIX BOJ 1
8. | JlabopaTopHBIE UCCIIeTOBAHUS aHaIN3 166
9. | Kamepanpaas 00paboTKa MaTepraioB oT4eT 3
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1. Teoskomormveckoe KapTHPOBAaHHE TEPPUTOPHH TOPHOTO OTBOJA IIAXTHl C BBISBICHHEM W
HaHECCHHEM Ha cxeMy (aKTHYEeCKOTO MaTepHuana BHU3YalbHBIX NPU3HAKOB HapyLICHUS
okpy>karoieil cpensl. [IpoBoaUIOCE IO TEPPUTOPHH FOPHOTO OTBOZA ABYMS HMEIIUMH OTPSAAMHU C
urarom oo6cienoBanust 50 M.

2. DKOJOro-reoXMMHYEcKHe paboThI IO MOYBaM M MOYBOTpyHTaM. C LEJIbI0 KOJIOTHYECKOH OLEHKH
TEPPUTOPUH NPOBOAMIIMCH HCCIEIOBAHMU ¢ ONPOOOBaHUEM IOYB, & B CIIy4ae MX OTCYTCTBHUS IIO-
BEPXHOCTHBIX TPYHTOB B T€X e IYHKTaxX, 9T0 OTOOp CHEroBoro mokpoa. Kaxxmgas u3 nmpob ckia-
IBIBAIACH U3 3JIEMEHTAPHBIX MPOO, B3ATHIX METOIOM «KOHBEPTa» cO CTOPOHOU 5050 cMm.

3. Dkomoro-reoxuMuieckue paboThl O OLEHKE 3arpsi3HEHHsT aTMOC(EpPHOTo BO3/AyXa MPOBOAUINCH
C LENbI0 OLEHKM TNBUICBOH HAarpy3KH Ha HCCIEAYEMYIO TEPPUTOPHIO M 3aKIIOYaNCh B O0TOOpe
CHETOBBIX P00 Ha TEPPUTOPUH FOPHOTO OTBOJIA MIAXTHI, B paiioHe KapbepoB OO0 «AprHuIuT» U
OAO «Xakacckuii OeHTOHUT», A. Kyprannas u 1 ¢poHoBOI npoOsI ¢ poHOBOrO IMyHKTAa C. borpan,
HaXOJIAIIETOCS B 65 KM K ceBepo-3amaay oT I. UepHoropcka.

4. T'mapoauTOreOXMMHUYECKUE pabOThI IO JOHHBIM OTJIOKEHUAM NPOBOAMINCH B SKCIUTYyaTallHOHHBIX
TOPHBIX BBIPAOOTKaX, B MECTaX BBITyCKa APEHAKHBIX MIAXTHBIX BOJ HA IMOBEPXHOCTH, a TAKXKE U3
OTCTOMHMKA APEHAXKHBIX IAXTHBIX BOJ M HAKOITUTEIS XO30BITOBBIX BOJ,.

5. Ompob6oBanue ceipbs U roToBoi npoaykunu OO0 «Apruumty 1 OAO «XakaccKkuil OEHTOHUTY,
a TaKXKe 30JI0IIAKOBBIX OTXOJOB, O0Pa3yIOLIMXCS NIPHU CKUTAHUM YIS HA KOTEJIbHOW OCHOBHOH
MPOMIUTOIIAIKU IaXThl «XaKaccKas, MPOBOJMIOCH C IENIbI0 YCTAHOBJICHHUS MX 3JIEMEHTHOTO CO-
craBa. IlomyueHHble naHHBIE OyAyT HMCHOJB30BAaHBI AJISl YCTAHOBICHHS XapaKTEPHBIX AT 3THX
00BEKTOB 3JIE€MEHTOB-UHANKATOPOB, KOTOPHIE MOT'YT OBITh 3a()MKCHPOBAHBI B COCTaBE MPUPOAHBIX
CpeJl Ha U3y4aeMoi TEpPUTOPHUU.

6. DKOJOro-reoOXMMHUYECKUe PaOdOThHl OMOTEOXMMHUYECKUM METOAOM MpPOBEIEHBI HAa TEPPUTOPHU TOP-
HOT'O OTBOJIA IAXThI «XaKacCcKash» B TE€X K€ MyHKTaxX, YTO OTOOP CHErOBOrO U MOYBEHHOT'O MTOKPO-
BOB. OOBEKTOM OHOTCOXUMHUIECKOTO ONPoOOBaHMUs ObLTa BEIOpaHa IOJIBIHD Kak Hanboiee Xapak-
TEpPHOE M paclpOCTpaHEHHOE TPaBSHUCTOE pacTeHHE Ha HccienyeMoi Teppuropuu. [lonsHb 0T-
Oupanach 0e3 OLIEHKM BHIOBBIX pa3inyuil. B mpoOy Opanack HazeMHasl 4acTh pacTEeHHs B KOHIIE
JIETHETO Nepuoja.

7. T'maporeoxmmudeckne padOTHI MO MOA3EMHBIM, MTOBEPXHOCTHBHIM W CTOYHBIM Bojam. lIpoBomu-
J0Ch OonpoOOBaHWE MOA3EMHBIX BOJA 10 PEKUMHBIM HaOIIOAATENLHBIM CKBOKMHAM (CKBa)KUHBI
111, 121, 16H), IpEHAKHBIX BOJ W3 SKCILTYaTAIlMIOHHBIX TOPHBIX BHIPAOOTOK /IO OCBETICHWS, W3
OCBETIIUTENS U Ha cOpoce U3 CHCTEMBI BOJOOTIINBA, B TOUKE COpoca JpeHaXHBIX BOJ Ha penbed u
U3 OTCTOMHHWKA JPEHAKHBIX MIAXTHBIX BOJ. CTOUHBIC X030BITOBBIE BOJBI OIPOOOBAINCH U3 HAKO-
nutens. [loBepxHOCTHBIE BOJIBI B IIpeeniax pycia pyubs Kapacyr He onpoOoBaniuch u3-3a OTCyT-
CTBUSI IOCTIEZHETO B IieproA 1podootdopa. beiia otoOpana mpoba Bozs! u3 konoua B 1. Kypranuas.

8. JlabopaTopHble HCCIICIOBAHMS 3aKJIIOYAIMCh B MPOOOMOATOTOBKE M aHAJIM3€ OTOOPAHHBIX MPOO
MTOYBEHHOT'0, CHETOBOT'O ¥ PACTUTEIBHOIO IOKPOBOB, JOHHBIX OTJIO)KEHUH U BOABI.

[IpoOb1 cHeroBoro MokKpoBa OTTaMBAJIMCh MPU KOMHATHOM Temmeparype. CHeroramas Boxa
(hmpTpOBaNACh M HANIPABISIACH HA aHATU3 B BUJE (PHIbTpaTa (CHErOTaNIbIX BOMI) M OT(HMIBTPOBAHHON
TBEPJOH cocTaBIisItoNIeH (IpeAcTaBIsiioneld co00l MbLUIea’po30ii, HAKOIICHHBIE B CHETOBOM TIOKPO-
Be), MPOCESIHHON yepe3 cuTo ¢ quameTpoM oTBepctuit 0,1 Mm. [IpoObI HOYBEHHOTO MOKPOBA, JOHHBIX
OTJIOKEHWH, TJIMH TPOCYIIMBAINCH, MpocenBaiunch depe3 cuto 0,1 cm, 3atem mctupamuch. [IpoOsr
PaCTUTEIBHOCTH BBICYITHUBAINCEH, U3MENBYATUCH, 030JISIIHCh.

24 mpoObl cHeroBoro, 24 mpoOsl mouBeHHOro, 20 MpoO PacTUTENBHOIO MOKPOBOB, 4 MPOOLI
JOHHBIX OTJIOXKEHUH, 7 mpod rinH, 4 npoObl 30JI0IIIAKOBEIX OTXOAOB aHAIM3UPOBAIUCH B SnepHO-
reoXuMHYeCcKo JabopaTopunt TOMCKOTO MONUTEXHUYECKOTO YHHBEPCHTETAa METOJOM HHCTPYMEH-
TaJILHOT'O HEHTPOHHO-aKTHBALMOHHOTO aHanu3a. Takoil ke 00beM npob (3a UCKIIIoYeHnEM Tpod pac-
TUTEIBHOCTH) aHAIU3UPOBAJICSI METOAOM I0JYKOJINYECTBEHHOTO AIMUCCHOHHOTO CIIEKTPAIIBHOIO aHa-
nu3a B AHamuTHaeckoi madopatopun CO «bepe3oBreonorus.

5 npo6 cHeroranbx BoJ (MOJYYEHHBIX MPHU MOATOTOBKE MPOO € MyHKTOB 0TOOpa, pacmosio-
JKEHHBIX Ha mpoMIutomanke maxtel (Ne 14), B 30He BozaeiicTBus UepHoropckoro paspesa (Ne 22), B
paiioHe PacIoOXKEeHUs! BEHTHISIIMOHHOTO 1Iypda maxTsl 1 HepeKyJIbTHBUPOBAHHOTO Kapbepa (Ne 2),
B 1. Kyprannas u Ha ycnoBHO (oHoBOM myHKTe (Ne 4)), 3 mpoObl mox3eMHBIX, 6 P00 JAPEHAKHBIX
MIaxTHBIX, | mpoba muTeeBOd 1 1 mpoba x030kITOBOI Bonb! aHanu3zupoBanuchk B [IHWUJI ruaporeoxu-
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vuu YHIII «Boga» MHcTUTyTa IPUPOIHBIX pecypcoB TOMCKOro MOIUTEXHUYECKOIO YHUBEPCUTETA

METO/IOM TIOJIHOT'O XMMHUYECKOTO aHalu3a. 4 mpoObl MIaXTHBIX BOJ aHAJIM3UPOBAINCH B THAPOXUMHUYC-

ckoit maboparopurt OAO «TOMCKI€OMOHUTOPUHTY IS ONIPEACIICHUS X OCTPON TOKCHIHOCTH.

9. KawmepanbHas 00paboTKa MOIy4YEeHHBIX MaTepuajioB nmpoBoawmiack Ha [I9BM c ucnons3oBanneM
nporpamm Microsoft Office, CorelDraw, SURFER-8, STATISTIKA.

Pe3yabTarhl ucciaeaoBanuii M ux odcyxkaeHue. ['eoakonoruyeckoe KapTUPOBaHUue

B pesynbraTe nmpoBeneHus paOdOT Ha IUIOMAJAA TOPHOTO OTBOAA OBLIM 3aKapTUPOBAHBI OOHA-
PY’KEHHBIE MEJIKUE HECAaHKIMOHUPOBAHHBIE OTBANbl YIS, TOPEJbIX MOPOJ, HECAHKIWOHUPOBAHHBIE
CBAJIKM OBITOBOT'O MyCOpa M METAJUIOKOHCTPYKIIHMI HEOOJBIINX Pa3MEPOB, a TAKXKE YYaCTKH MpOCe/ia-
HUS 3eMHOU MOBEPXHOCTH OT HECKOJIBKO ¢M 0 1,7 M (puc. 1). DTOT QakT CBUIETENLCTBYET O CYIIECT-
BYIOIIEW Ha IIaxTe MpoOiieMe MpOoCeqaHuid 3eMHOW MOBEPXHOCTH Hall BBIPAOOTaHHBIM MPOCTPAHCT-
BOM, 4TO MOJXKET MPUBOJNUTH K aBAPHIHBIM CHUTYAIlMsIM, €CIIA HE TPEIyCMaTPUBATh 3aIUTHBIX MEPO-
MPUATHI.

IK0JI0Tr0-reoXuMuvecKasi XapaKTepUCTUKA CHEroBOro nmoxKkposa

AHanu3 NOoIy4YeHHBIX MaTepHaIoB 0 MbUIEBBIM BHINAACHUSIM Ha TEPPUTOPUN TOPHOTO OTBOJA
IIaXThl «XaKaccKas» MOKa3all, YTO BEIMYMHA CPEAHECYTOYHOM MBUIEBOW HATPY3KH U3MEHSETCS OT 16
Mr/M2XCyT. — (paifoH BeHTHIANHOHHOTO wrypha Ne3) 1o 153 mr/m>xcyT. (1oro-3amagHas 4acTh TOPHO-
ro OTBOJA — B 30HE BO3ACHCTBHs UepHOropckoro paspesa, MyHKT 21) mpu cpenHeil BenmumHe 63
MI/M2XCYT.
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B cootBercTBuu ¢ rpananueit UMI'P3 [2], BenuunHa IbUIEBOM HATPY3KU HA TEPPUTOPUU TOp-
HOTO OTBOJIa COOTBETCTBYET HH3KOMY YPOBHIO 3arpsi3HeHHs (MeHee 250 Mr/mM>xcyT). MakcHManbHbIe
BEJIMYMHBI TBUIEBOM HArpy3Kd Ha TEPPUTOPUH TOPHOTO OTBOJA HAOIIOHArOTCS B pailoHE aBTOAOPOT
(mynkTseI 3, 5), npommtomaaku OO0 «Aprumnut» (MyHKT 15), B paiioHe BEHTUIISIIMOHHBIX BEIOPOCOB
u3 mwaxTel (MyHKT 17) u B paiioHe BO3AeHCTBUS UepHOrOpPCKOro paspesa U MPOMILIOMAIKH IIAXTHI
(mynkter 18, 19, 20, 21, 22, 23), 9To oTpakeHO Ha puc. 2. MecTHBINA pernoHaNbHEI GoH (c. borpam)
3/IeCh MPEBHINICH B 7—15 pa3.

OAO “BeHToHuT"
27" .28

KypranHas
‘29

120

Kapbep “Aprunnut -

80

60
YepHoropckuii paspes

*1-29 - nyHKTLI 0OTGOpPa Npo6
4 ¢ - ycnoBHbIN (hOH Ha TEPPUTOPUMN FOPHOro OTBOAA

Puc. 2. BennunHa cpejHecyTOYHOM NBIJIEBON HAarpy3Kd Ha TEPPUTOPHUIO TOPHOTO OTBOAA IIAXTHI «Xa-
KacCKasi», 110 JaHHBIM CHEI'OBOT'0 T€0OXUMHYECKOTO OIPOOOBAHUS, MI/M XCYT.

3OTO sIBAsiETCS CIAEACTBHEM IepeHOca IBUIM 0 NPeodIajaloiiM HalpaBIeHUsIM PO3bl BETPOB
IPH TIPOIIEccax 1o J00bIYe, Ieperpy3ke 1 MepeBo3Ke ChIpbs Kak Ha TEPPUTOPHUU TOPHOTO OTBOJIA, TaK
U 32 ero npeJeamMH.

Pacuersr cymmapHoro nokasatens 3arpasHenus (CII3), BeimosHeHHBIE COTJIACHO PeKOMEHa-
msim UMI'PO [2], moka3bIBalOT, YTO TEPPUTOPHS TOPHOTO OTBOJA XapaKTepU3yeTcsl HU3KOW cTere-
Hb10 3arpsizHeHusI — CI13 MeHee 64, B COOTBETCTBHH € Tpanalueii, mpeactaBieHHon B padore [3]. Ho B
paiioHe BEHTWJIALIMOHHOTO BBIOpOoca M3 maxThl (Touka Ne 17) gukcupyercs cpelHssl CTereHb 3arpsi3-
Henust (CII3 ot 64 1o 128), B popmupoBanuu 3toii anoManuu npuaumarotr ydactue Sb, Co, Cr, Br, B,
Zn, Be, Cs, Ge, Ba, Mg, Ni, Th, Cu u Sc. Ee HCTOYHHKOM, [10-BHIHMOMY, SIBIISIFOTCS BEHTUJISAIIHOHHBIC
BBIOPOCHI MIaXThl. HO CTOMT OTMETHTD, YTO 3Ta AHOMAJIHSI HOCUT YaCTHBIH JIOKAILHBIN XapakTep U He
pacmpocTpaHseTcst o BCE TEppPUTOPHH TOPHOTO OTBOJA.

['eoxMMHIUYECKYIO XapaKTEPUCTUKY IIOYBEHHOTO MOKPOBa Yepe3 KOI(PPHUIMECHT KOHLCHTPALIMU
(oTHOCHTENBEHO (POHOBOTO 3HAUEHUS JUIsL ¢. borpay) n3ydaemMoil TeppuUTOPUN MOKHO MPECTABUTH BbI-
pakeHHeM:

SCySTg 55 4Cr3 3C03BIL,Cs,Bay gNiy 6V gThsUy 4Ty 5Ty HF 4

Yby Lu;Rby Lag gFeg gCeg gSmg gCag 7EUy sNag 3
IZie B YUCIIHUTENE — DJIEMEHTHI C COJIEPKAaHUAMHU BbIlIe (POHOBOTO, B 3HAMEHATEJIE — HIKE €T0.

Opeounbl BBICOKHX KOHIEHTparuii Br, Au m Ba o0pa3yroT cXoXyio CTPYKTypy B CeBEpoO-
BOCTOYHOH YacTH FOPHOTO OTBOAA U COOTBETCTBYIOT PACIOJIOKEHHIO IIYP(OB C BEHTHUIISIIUOHHBIMH
BbIOpocamu (Touku Ne 2, 3, 6, 8) u crapomy Kapbeepy (touka 1) (puc. 3). Bo3M0oXKHO, BBHICOKHE KOH-
HeHTpanuy AU CBS3aHbI C COCTABOM yTiiel. Br B MOBBIIIEHHBIX KOHIIEHTPANUAX ObUT TAK)KE OTMEUCH B
yrisix mwacta HoBblid, KOTOPEIH ObLT OPOOOBaH B paiioHe MPOBEIEHHS OTKPBITHIX paboT B 3TOM 4acTH
TOPHOTO OTBOJIA IIAXTHI (TA0M. 2).

’
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OAO “BeHToHUT” Au, Mr/K OAO “BeHToHuT" Ba, mrikr|
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[HepHoropckwit paspes +1-29 - ﬁymcrm or6opa npo6

4 ¢ - ycnoBHbI (hOH Ha TeppUTOpPUK
ropHoro otsoaa

OAO “BeHToHUT" Br, mr/kri
27" 26

KypranHas
29

Kapbep “Aprunnut”
28

[Heptoropekuit paspea “1-29 - nyHKTLI 0OT6GOpa Npo6

4y # chom Ha TeppuTOp
ropHoOro orsoga

Puc. 3. [IpocTpaHCTBEHHOE paclpelelieHne COAepKaHus 30JI0Ta, Oapus U OpoMa B TBEPJIOM OCaJKe
CHETOBOT'0 MOKPOBA Ha TEPPUTOPHH TOPHOTO OTBOJIA MAXTHI «XaKaccKash)

Opeoinsl BeicOkuX KoHneHTpanuii Cr (3—4 ¢dona), S¢ (2 pona) 06pa3yroT HIASHTHIHYIO CTPYK-
TYpY, BBITSHYTYIO B I0T0-3amafHOM HarpasiieHuu (puc. 4). Bosmoxno, nmocrymienue Cr, SC u Fe cBs-
3aHO ¢ pabotaMu Ha YepHOrOpCKOM yrojbHOM paspese.

Cr, mr/kr OAQ “BeHToHUT" Sc, mr/«i

OAQ “BeHToHuT"
27 26

27 26

KypranHas
29

Kapbep “Aprunnut”

Kapbep “Aprunnut”
2 95 -28

28

85 15

YepHoropckuit paspes > 1_29 - NYHKTLI OT60pa NPO6 UepHoropckuii paspes

4 b - ycnoBHbI# (hOH Ha TeppuTOpUM
ropHoro otsoaa

“1-29 - nyHKTbI oT6Opa Npob

4 ¢ - ycnoBHbIK (hOH Ha TeppUuTOpUKN
ropHoro orsoga

Puc. 4. [IpocTpaHCTBEHHOE pacIpe/ieNIeHHe XpOMa U CKaHAUs B TBEPAOM OCAJIKE CHErOBOTO IIOKPOBa
TEPPUTOPUH TOPHOTO OTBO/IA IAXTHI «XaKacCKas

IK0JI0r0-reoXuMuIecKasi XApPpaKTEePUCTUKA NTOYBCHHOI'0 MIOKPOBa

B pesyibTarte mosydeHHbIX JaHHBIX ObLI CIeJIaH BBIBOJ O HAKOIUICHHH B MMOYBAX HA TEPPHUTO-
pun ropaoro orsoja maxtel Bi, Cu, B, Ca, Br, Na, Ce, Th, Ba, Mg, Pb, Sc, Co u Zn B xoiu4ecTBax,
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MIPEBHIIIAIONIUX KIIAPKOBBIE 3HAYCHUs. MUHMMAaIbHOE MPEBHIIICHUE HAJ KIAPKOM JUIS TI0YB COCTaB-
nsiet: 0,2 pasa anst Th, makcumansHoe — 111 pa3 ans Bi.
I'eoXUMUYECKYIO XapaKTEpUCTUKY MTOYBEHHOTO MOKPOBa depe3 Kod((PHUIMEeHT KOHIICHTpaITi!
(OTHOCHTENIBHO KJIapKa) U3y4aeMOil TEPPUTOPHUH MOXKHO MPEACTABUTH BHIPAKECHUEM:
Cuy1B5 4C0, gMgj, 4Pb, 3B Nay gCay 7S¢ 72y 7Bay 3Thy 5Cey 5 EUy 3

Feo,9U0,9Rbo gYbg gHf g gLag 7Csg 75Mg gL Ug 5C1p 4Tag 35k 2 Thg 2

IZie B YUCIHUTENE — DIIEMEHTBI C COJIEPKaHUSIMHU BBIIIE KJIapKa, B 3HAMEHATEJIe — HIDKE €ro.

KonuenTpanus ko0anbTa, SBISIOLIETOCS 3JEMEHTOM 2 Kiacca OMAacHOCTH, B ITOYBAX H3y4YCH-
HOU Tepputopuu mo aaHHeIM MHAA wm3mensiercs ot 5 Mr/kr B paifoHe xapbepa OAO «Xakacckuid
o6enToHuT» (MyHKT Ne 26) mo 28 mr/kr Ha mpommiomagke OO0 «Apruwumt» (myHKT Nel5), B cpen-
HEM COCTaBysisA 16 Mr/kr, uto B 1,9 pasza mpeBhImaeT ero Kiapk sl modB. IIpu 3ToM HamOOJbIIHE
KOHIIEHTpaIMK KoOasbTa B IOYBaX 0OHApYXEHBI B paiioHe mpoMInioniaaky maxtel (3 xkmapka) u OO0
«Aprumr (3,5 knapka), Ha GOHOBOM MyHKTE — 2,9 KJlapka, B paifoHe peKyJIbTHBUPOBAHHOTO Kapb-
epa (2,5 xiapka), B 30He BozaelicTBus YUepHoropckoro paspesa (1,5-2,6 kirapka), B 30He BEIOpOca W3
BEHTHIALMOHHOTO 1rypda Ne3 (myHkT 2) — 2,2 ximapka u B A. Kyprannas — 1,9 kmapka. Pe3ynprarer
3MUCCHOHHO-CHEeKTpaibHOro aHanuza (OCIIA) moaTBepKaatoT MOBbIIEHHBIE (OTHOCUTENBHO KIapKo-
BBIX 3HaueHH) KOHLUEeHTpauud Co B MOYBaxX IO BCEH TEPPUTOPUHU TOPHOIO OTBOAA MIAaXThl. M Tak Kak
Co B yrisix UepHOTopcKOro MECTOPOKACHHUS HaXOAUTCS B IOBBIIIEHHBIX KOHIEHTpalusx (Tadm. 2), To
MOYKHO CJIENaTh BBIBOJI, YTO HMEHHO pa3paboTKa 3TOro MECTOPOXKIEHHS MPUBOANT K HakomieHuto Co
B TIOYBEHHOM ITOKPOBE M3Y4aeMOH TEPPUTOPHUH.

KoHnmenTtpamus 6apus, SBISIONIETOCS 3JIEMEHTOM 3 KJIacca OMAacHOCTH, B IMOYBAX M3yYCHHOM
tepputopun n3mensercss ot 207 mr/kr (myHKT Ne 19) mo 1109 mr/kr (3oHa Bo3zaeiicTBus YepHOrop-
CKOTO pa3pesa, myHKT Ne 23), B cpefiHeM cocTaBiisis 658 Mr/kr, uyto B 1,3 pa3a mpeBbIIIaeT ero Kiapk
i mouB. HambGonpiine koHIEeHTpauuu Ba B MOYBEHHOM IOKPOBE TEPPUTOPUHM OOHAPYXKEHBI Ha
npomIuTomazakax maxTsl (2 xmapka) 1 OO0 «Aprumumt (1,5 Kmapka), B paifoHe peKyJIbTHUBUPOBAH-
HOro Kapbepa (1,6 xmapka), B paiioHax pacroJIOKeHHsT BEHTWIALMOHHBIX mrypdor (1,5 kmapka), B
paiioHe pacnojoxeHus Kapbepa u Mecta cOpoca cTounblx Bog OAO «Xakacckuit 6enronut» (1,6
knapka), B 4. Kyprannas (1,8 kmapka) u B 30He Bo3uelcTBUS UepHOTOpCKOTO paspesa (2,2 Kiapka).
OT1OT aKT MOKHO OOBSICHATH BRICOKIMH KOHIIEHTpalusMu Ba B 100BIBaeMBIX U mepepadaThIBaeMbIX
IJIMHAX U yIIIsx (Taoi. 2).

Konuentpauus 6poma B 1oyBax TEPPUTOPUH M3MEHSETCS OT 3HAUCHUI HWKE mpenena oOHa-
pyxenust merogoM UHAA no 20 mr/kr, B cpentem coctaisis 10 Mr/kr, 9To B 2 pa3a HMpEeBbIMIAET €To
KJapk g noyB. Crneayer OTMETHTbh, YTO NMPKTHYECKH Ha BCEeW M3yuyeHHOW TEPPUTOPUU OTMEUEHBI
KOHLIeHTpauuu Br, coctanstomue 2,2—4 xnapka. HanGonpee HakoruieHne Br B mouBax oOHapyKeHO
B 30HE BO3/I€HCTBHS YepHOrOpPCKOro paspesa, Ha poMIIonaaxke maxTel. Mcrounnkom 6poma Ha pac-
CMaTpHBaeMON TEPPUTOPHU MOTYT SIBISITBCS YUK TuiacTa HOBBIH, B KOTOPBIX OH OOHAPYKEH B MOBBI-
IICHHBIX KOHILEHTpaIusIX (Tadi. 2). DTOT miacT ObUT BCKPBIT NMPH pa3padoTke UepHOTOPCKOro paspe-
3a, a TaK)Ke MPOBOAWIIACH MPOOHAs €ro 100bIYa OTKPBITEIM CIOCOOOM U3 Kapbepa, Pacloaraiouerocs
Ha CEBEPO-BOCTOKE TOPHOTO OTBOJIA IIAXTHI «XaKacCKas.

3
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Ta6auna 2. Conepxanne XUMHYECKHX 3JIEMEHTOB B yIIIAX pa3padarbiBaeMbIX miactoB UepHoropckoro Mectopoxxaenus no C.M. ApOy3oBy u ap. [4] u B uc-
XOJTHOM CBHIpbe, TOTOBOW MPOAYKIMH 1 0TXx01ax ee nmpou3BojacTBa OO0 «Aprmmum» 1 OAO «Xakacckuii OEHTOHHUTY» IO TaHHBIM HHCTPYMEHTAIBHOTO HEW-
TPOHHO-aKTHBAIIMOHHOTO aHAJIN3a, T/T

Marepuan Na, Ca, Fe,
% % Sc Cr % Co As Br Rb Sr Sh Cs Ba La Ce Sm Eu Th Yb Lu Hf Ta Au Th U

Knapk st yroeii* - 3,7 17 6,0 9,0 6,0 18 100 1,0 11 150 11 23 2,1 0,43 {031 |10 0,2 12 0,3 0,004 3,2 1,9

yrons | Bemikan-ll 01 0,48 44 135 | 057 | 373 | <6 4,6 <20 | 44167 | 0,21 | 0,00 66,67 10,6 | 12,2 1,3 1035|028 | 05| 016 | 1,47 | 0,07 | <0,008 217 1 0,9

Hograit 0.9 1,08 2,73 | 500 | 0,72 757 | <6 167 <20 464 11 0,0 368 8,2 26,3 13 062 | 035 | 1,7 | 057 2,5 0 <0,008 3 4

Kuapk st soms*** 0,9 - 24 120 - 37 46 32 130 730 7,5 8,0 980 76 140 14 26 | 21 |69 13 9,0 2,0 0,024 23 15

13 TPy <0,1 2,1 153 | 899 55 54,2 | <6 <2 <20 885 2,0 2,6 276 443 | 74,2 49 1,8 09 | 35 0,6 7,5 11 <0,008 115 | 6,3

no pumspa | <(,1 15 15,6 189 2,4 533 | <6 | 13,8 31 900 3,1 <0,8 1389 441 | 74,0 10,6 14 10 | 41 0,6 8,2 13 0,028 10,3 | 64

30J1a

1ociie

PuisTpa <0,1 14 124 | 46,2 2,8 475 | <6 6,5 <20 985 1,2 0,8 713 359 | 533 5,0 13 10 | 28 0,5 72 0,6 <0,008 8,4 44

31110 33 | 20 | 367 | 163 | 65 | 219 | <6 | 36,7 | <20 | 3287 | 29 | <08 | 2653 | 122 | 1825 | 176 | 41 | 1,9 | 96 | 16 | 17,1 | 28 | <0,008 | 252 | 85
Knapk B riuHax,

no H.A. I'pu-

TOPHERY, /T 102 | 22 | 15 | 76 | 471 | 19 |93| 57 | 130 | 240 1 10 | 460 | 48 | 75 8 | 12|08 | 25|03 | 5 | 14 | 00065 | 10 | 45
15 | opomyews | 05 | 02 | 57 | 31,0 | 12 | 30 | <6 | <2 | 65 | 12037 | 14 | 42 | 23087 | 27,7 | 365 | 10 | 1.1 | 06 | 18] 03 | 29 | 05 | 003 | 71 | 14
28 05 | 05 | 60 | 153 | 24 | 52 | 39| 172 | 559 | 2695 | <05 | 25 | 9397 | 553 | 1021 | 7.4 | 22 | 10 | 32| 05 | 78 | 11 | o001 | 90 | 35
26 11 | o6 | 78 | 178 | 21 | 38 | <6 | 124 | 423 | 7351 | <05 | 22 | 7072 | 343 | 678 | 86 | 1.2 | 08 | 34| 05 | 65 | 06 | 001 | 83 | 26
26 05 | 91 | 50 | 98 | 14 | 45 | <6 | 55 | 144 | 1600 | <05 | 22 | 4755 | 500 | 879 | 79 | 22 | 10 | 42| 07 | 44 | o5 | 002 | 58 | 35
26 10 | 18 | 75 | 117 | 20 | 34 | <6 | <2 | 26033912 | 04 | 23 | 7239 | 460 | 825 | 106 | 21 | 11 |32 ] o6 | 73| 07 | 003 | 91 | 43
26 11 | 08 | 84 | 375 | 28 | 93 | 37| 1010 | 84 | 208 | <05 | 35 | 957 | 530 | 943 | 68 | 15 | 09 | 34| 05 | 76 | 09 | o001 | 146 | 54
26 | “wwoncrma | 12 | 08 | 74 | 290 | 20 | 79 | <6 | 11,2 | 49 | 799 | <05 | 31 | 1212 | 514 | 951 | 76 | 1.3 | 09 |37 | 05 | 87 | 11 | <001 | 144 | 59
26 | cpemee | 1,0 | 26 | 72 | 212 | 21 | 58 | 37| 98 | 280 | 10767 | 04 | 27 | 8151 | 469 | 855 | 83 | 1,7 | 09 | 36| 06 | 69 | 08 | 002 | 104 | 43

[Iprmeuanne: *— kmapk U1t KaMeHHBIX yrineit mo S.3. KOmoBuuy, ** — mo maHHBIM criekTporpadudeckoro ananmsa; *** — xiapk i 30561 kaMmeHHBIX yrieit mo MLIT. Kerpuc
u 5.3. FOnoBuuy [5], *KupHBIM MPpU(TOM BEIIEICHB 3HAYCHNUS, IPEBHIIIAONIIE KIAPKOBBIE
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Ckannuii B mouBax oOHApy>KeH B TOBBIIMICHHBIX KOHIICHTPAIMSX 110 BCE M3ydaeMol Teppu-
TOPHUH, U3MEHSIACH OT 7 MI/KT (B paiioHe cnuBa cTouHBIX Bog OAO «Xakacckuii OeHTOHHUTY) a0 17
Mr/kr (Ha poHOBOM TTyHKTE Ne 4), B cpexaHeM coctaBisis 11 mr/kr, uaro B 1,5 pa3a BeIe ero Kiapka B
noyBax. B 1esoM jxe KOHIEHTpaluu SC B OYBaX TEPPUTOPHU COCTaBISIOT 1,5-2,5 Kinapka, 4To moJ-
TBepxaaercs ganHbIMU DCIIA. IlocTymnieHne 3Toro 3J1eMeHTa MOKET OBITh CBA3aHO C TIOBBILICHHBIMHU
€ro KOHIIEHTPALMIMH B TOOBIBAEMBIX YTISIX UEPHOTOPCKOTO MECTOPOKICHHSL.

AmnanornyHo Br u SC B moyBax mpakTHYeCKU IO BCEH TEPPUTOPHH MCCIEJOBAHUI B KOHIEH-
Tpauusix, TPEBBIMIAIONIMX €T0 KJIapK il moyB B 1,5 pa3a, HakaruBaeTcs U Hepuil. YpoBeHb ero Ha-
KOIUICHUS B mouBax m3MeHsieTcs: oT 41 mr/kr (myHKT Ne 5, paiioH xene3Hoi moporu) a0 76 MI/Kr
(xaprep OAO «Xakacckuil OEHTOHUT»), B CpeJHEM cocTaBisis 57,5 MI/KT. OTO OOBSICHACTCS MOBBI-
IIEHHBIMH KOHIEHTPAIMSIMH 3TOTO AJIEMEHTA B TJINHAX, JOOBIBAEMBIX Ha JAHHOH TEPPUTOPHH.

Topuit Takxke oOHapy keH B MOBBIIICHHBIX KOHIEHTpausx (1,4—1,8 kiapka) B mouBax 1o Bcel Tep-
pUTOPHH. YPOBEHb €r0 HAKOIUIEHHS M3MEHSeTCs oT 4 MI/KT 10 11 MI/Kr, B cpemHeM COCTaBIIsisA 7,6 MIV/KT.
HauGonpire koHieHTpamu Th oOHapyxeHbl B paiioHe kapbepa OAO «XakacCkuii OSHTOHHT)», BEHTHUJISI-
IIMOHHOTO BBIOpOCa 13 MIaXThl, Ha (POHOBOM TOUKE U Ha MpoMIutomaakax maxtsl 1 OO0 «Aprusmm.

Ha otnmenpHBIX ydacTkax TOpPHOTO OTBOJA B MOBBINICHHBIX KOHIIEHTPAIUSAX OOHAPYKEH BHUC-
MYT, €r0 COJepKaHKe MPEeBbIIIaeT KIapK B 3¢MHOM kope B 111 pa3 Ha ¢poHOBOM yuacTke (IyHKT Ne 4),
myHkTe Ne 8, mpomruromankax maxTel 1 OO0 «Aprmmmuaty (yHKTH 14, 15), B myakTe Ne 17 (pation
BEHTHJIALIMOHHOTO mypda) u B paiione kappepa OAO «Xakacckuid OEHTOHUT». MOXKHO Ipenrosa-
ratb, YT0 HCTOYHUKOM TOCTYIUICHHS BUCMYTa B NOYBHI SBJISIETCS 100bIYa U epepadoTKa INIMH B AaH-
HOM paiioHe, TaK KaK B HUX cojep:kanue Bi mpessimaer kiaapk s mous B 2,6 pasa. XoTs oOHapyxKe-
HHE €r0 B MOBBIIICHHBIX KOHIEHTPALUIX Ha YCIOBHO (POHOBOI TEPPUTOPHUU TOPHOTO OTBOAA MOKa HE
HaXOJIUT OOBSICHEHHUS.

Takum 00pa3zoM, XapakTepusys SKOJOrO-T€OXMMUYECKOE COCTOSIHHE IMOYBEHHOTO TIOKPOBa, Clie-
JIyeT OTMETUTh, YTO B HEM B TIOBBIIICHHBIX KOHIIEHTpaIusx HakarmmsatoTcs Co, Ba, Sc, Th, Ce, Br, Sr,
Eu, Au, Cu, B, Bi, Mg, Pb, Zn. HauboneIie ux KOHIIEHTPAIIMH OTMEYEHBI B 30HE Bo3zeicTBrs YepHo-
TOPCKOTO pa3pesa, B palioHe BEHTWISIIMOHHBIX BHIOPOCOB M3 MIAXTHI, B pallOHE MPOMIUIOMIAIOK IIaXThl U
OO0 «ApruwumT, a Takxke B paiione kappepoB OO0 «Aprumwnm» 1 OAO «Xakacckuil OCHTOHUT.

ITo maHHBIM TPOBEJACHHBIX MCCICIOBAHMI BKJIA IIaXThl «Xakacckas» B (hOPMHpPOBAHUE T€O-
XUMUYECKUX 0COOCHHOCTEH MOYB MHHUMAJICH U (PUKCUPYETCSI TOJBKO B paiioHe MPOMILIONIAIKY IIaX-
THI U €€ BEHTWISIIIHOHHBIX BHIOPOCOB.

IK0J10ro-reoxuMuIecKas XapaKTEePUCTHKA PACTUTEC/JIBbHOI0 MOKpPOBa

W3 mony4eHHBIX HAMHU JaHHBIX CIIEAYET, YTO IOBBIMICHHBIE COACPKAHUS B 30JI€ PAaCTEHUH Ha
TEPPUTOPUH TOPHOTO OTBOJA IMIaXThl XapaktepHsl misi Ca, Br, Th, Ba, Sr, Sc u Sb (puc. 5). Musnu-
MaJIbHOE TIPEBBILICHUE HaJl CPSAHUM COZEp)KaHUeM B 30iie pacteHuit coctasiset: 0,1 paza wia Cr u
Ta, makcumanbHOe — 28 pa3 st SC.

['e0XMMHUUYECKYIO XapaKTEPUCTUKY PACTUTEIBHOCTH 4epe3 KOIPPHUIUCHT KOHIEHTpauu (OT-
HOCHTEIIBHO CPEIHEr0 COJEep)KaHHs B 30JI€ PACTEHUH KOHTHHEHTAIBHOTO THma [3], comepxanus Lu,
Yb, La, Tb, Hf, Rb, Ta, Ce, Sm, Eu cpaBEEBaNmch ¢ kiaapkom Hoocheps! o ['mazoBckuMm [6]) Ha pac-
CMaTpPUBAEMOI TEPPUTOPUH MOXKHO TPEICTABUTH CICAYIOIIUM BbIPAKECHHEM:

SCag,45M6.,2505By 2 Thy gCay 6BR 7

Feg sRby 7EUg g Lag s Hfg 4Cey 4C0p 3Cs0.35My 2Yby 2 Nag U 2Ty 5 Lug 1 Aug 1Tag1Cry;

T B YHCIUTENIC MPEACTABICHBI SJIEMEHTHI, COJICPXKAIINECs B 30JI€ TIOJBIHA B KOHIICHTPAIUSX BBIIIEC
CpeIHEro 3HAUCHHUSI JIJIs1 30JIbI PACTEHUH, a B 3HAMEHATEJIC — HUKE CPEIHEro 3HAYCHUS.

XapakTepusysl 3KOJOTO-TCOXMMHYCCKOE COCTOSHHE PACTHUTEILHOTO TOKPOBA, CIEAYET OTMeE-
THTh, YTO B HEM B 3HAUMMBIX KOJHMUYECTBAX HAKAIIMBAIOTCS JJICMEHTBI, HAXOMSIIUECS B 3HAYUMBbIX
KOHIICHTPAIUIX B MUHEPAIBHOM CBHIPhE, JOOBIBAEMOM H TiepepadaThiBa€MOM Ha W3y4aeMOU TeppHUTO-
puu: Ba, Sc, Th, Br, Sr, Sb, Fe, As, Cs, La u U. IIpuuntoii MOCTYIUICHHS 3THX 3JIEMEHTOB SBIISETCS
WX MOBBINICHHBIC KOHIICHTPAIUU B TOOBIBAEMBIX YIiisiX v rirHax. OO0 3TOM CBUACTEIBCTBYIOT UX Hau-
BBICIITHC KOHIICHTPAIIMH B paifoHaX PacITOJIOKEHISIX OCHOBHBIX NCTOYHHUKOB BO3ACHCTBHS: UepHOTOPCKOTO
paspesa, kapbepoB OO0 «Aprmmmty 1 OAO «Xakacckuif OEHTOHUT», a TaKke B paliOHe OCHOBHOM
npomruronaaku OO0 «CYIK-Xakacus maxThl «XaKaccKash U BEHTWIIMOHHBIX BEIOPOCOB IIAXTHI.

Cepus Hayku o 3emie
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E30Ha BO3AeiCcTBMA WaxThl “Xakacckan”
Puc. 5. Cxema pacrnosio’)keHHs 30H BO3ICHCTBHS TOPHOIOOBIBAIOIINX TIPEATIPUATHI Ha TEPPUTOPHIO TOPHOTO OTBOJA MIAXTHI «XaKaccKash M0 TaHHBIM 3KOJIO-
T'O-TCOXUMHNYCCKUX I/ICCJIGIIOBaHI/Iﬁ

BUs YepHoropckoro paspesa
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FnuporeongnquRaﬂ XapaKTepuCTUKa

AHanM3 THAPOT€OXUMHUHN JPEHAKHBIX MAXTHBIX, X030BITOBBIX U MOJ3EMHBIX BOJ| TAaKXKe MOKa-
3aJl 3aBUCUMOCTh COCTaBa BOJ] OT CIICIU(PHUKN yTOITHHOIO0 MECTOPOXKACHUS. TaK, MAaKpOKOMIIOHEHTHBIH
cocrtaB Boj nokaszbiBaeT npesbliienne [1J[K nmo munepanuzanum, o01el KeCcTKOCTH U TeM KOMITOHEH-
TaM, KOTOPBIMH OHH 00ycioBiieHbI [7]. Habmomaercs taxke mpessimenne [TJK mo XIIK, ykassi-
BAaIOIIIEE HA TOBHIIIICHHOE COACPKAHUE B BOJIaX OPTAaHMYECKHUX BENIeCTB. HeOTBpaTUMBIM TpeICTaBIs-
€TCA TAKKE IMOBBINICHHOC COACPIKAHMWE B BOAAX TBCPJAbIX B3BCIICHHBIX BCIHICCTB, KOTOPLIC IMMPEACTAB-
JICHBl YaCTUI[AMH YTOJbHOW MbUTH. B X030BITOBBIX BOJAX MPEBHIIICHO COACpX)AHWE aMMOHHIHOTO
a30Ta, 4YTO, BEPOSTHO, CBSA3aHO C KaHAIM3AIMOHHOW COCTABIIAIONIEH CTOYHBIX BOJ MPOMILIONIAIKH
axTel. AHanu3 MHUKPOKOMIIOHEHTHOI'O COCTaBa MNOA3CEMHBIX U APCHAXHBIX IMAXTHBIX BOJ] BBIABUJI
NPEBBIIICHHE MO0 TAKMM KOMIOHEHTaM, Kak Li u B, 4To MOXeT onpenenaThcsl TeOXUMHUYSCKUMHU OCO-
OCHHOCTSIMH 3aJIETAIONINX B JAHHOM paiioHe MOA3eMHBIX BOJ.

BoiBoabI

B xoze ananuza nony4eHHON HHPOPMALIMK O PACIPENeIEHUH XUMUYECKIX JIEMEHTOB B IIPH-
POIHBIX cpelax JAaHHOW TEPPUTOPHUU BBISBICHBI YYaCTKU, Hau0oJee TOJBEPIKECHHBIE TEXHOTCHHOMY
BO3/ICHCTBUIO, TIPEJICTABIICHHBIE HA PHC. 5:

1) roro-3amajHas 4acTh TOPHOTO OTBOJA, OTpAKAroNas BIUsHHE YepHOTOPCKOTO YroJBHOTO paspe-
3a, PacIpOCTPAHSIONIEECS 10 TOCIOCTBYONIUM HAMPABICHUSAM BETPOB U Ha TEPPUTOPHIO TOPHO-
ro OTBOJa MmAaxThl. JlOKa3aTeabCTBOM BO3ACHCTBUS WMEHHO OTKPBHITOH pa3paboTku yris (co
CBOMCTBEHHBIMH € MMPOLIECCAaMU MBUICHHUS NP B3pPBIBaX Ha pa3pese, JoObIue, MOTpy3Ke U TPaHC-
[TOPTUPOBKE YIJIsA, MPU TOPSHUU M TBUICHUM OTBAJOB M T. J.) SBISETCS MaKCUMAaJIbHAas B 3TOH
YacTHU FOPHOTO OTBOJA CPEJHECYTOYHAs MBUICBas HAarpy3ka. B maHHOM palioHe 0OHapyIKeHbI I10-
BBINICHHBIC KOHIICHTPAIMH B TBEPAOM OCaJKe CHEroBoro mokpona: Ba, Br, Cr, V, Be, B, Ni, Ge,
Cu, Zn, Cs, Sh, Sc, Ta, Co; B mouse: Au, Br, Co, Cu, B, Mg, Pb, Zn, Sc, Sr; B monsiau: Ba, Br,
Cs, Fe, Sr, Th, Rb, Sc; Ni, Zr, Cr, Cs, La, Hf, Sb, Sc, Sr, Ta, Yb, Th, U, Co; B nouse: Bi, Cu, Pb,
B, Mg, Sr, Ni, Au, Br, Co, Sc, Ba, Ce, Th, Ce;

2) paiion myHkTa or6opa Ne 17, 31eCh OCYIIECTBISIETCS BEHTUIISAIMOHHBIA BBIOPOC W3 IIAXTHI.
3mecs 0OHAPYIKCHBI MOBBIIICHHBIC KOHIICHTPALMKH B TBEPJOM OCAIKE CHEroBOro mokposa: Br,
Cr, Cs, Sb, Sc, Sr, Th, U, Co, Be, B, Mg, Ni; B mouge: Bi, Cu, Co, B, Mg, Sc, Pb, Zn,Br, Th; B
noneau: Sh, Sc, Sr, Ba, Th.

3) pation mpomiiomnmanok maxTel # OO0 «ApruutuT» ¢ IpoleccaMu XpaHeHus, 00paboTKH U ITo-
IPy3KH KaK MCKOIIAeMOT0 ChIphs, TaK U FOTOBOM MpoayKuuu. B 3ToM paiioHe oGHapy KeHBI T0-
BBINICHHBIC KOHIICHTPAIIMK B TBEPJOM OcCajke cHerosoro mokposa: Ba, Cr, Cs, La, Hf, Sb, Sc,
Sr, Ta, Yb, Th, U, Co, Be, B, Ni; B mouse: Pb, Cu, B, Mg, Au, Br, Co, Sc, Ba, Ce, Th, Ce.

4)  ceBepo-BOCTOYHAS YaCTh TOPHOTO OTBO/A (paiioH OBIBIIETO Kapbepa U BEHTUISALMOHHBIX IIyp(HOB
Y3 MaxThl). B 3TOl 4acTi ropHOro 0TBOJIa OOHAPYKEHBI MTOBBIIICHHBIC KOHIIEHTPAIUU B TBEPIOM
ocajike cHeroBoro nokposa: Ba, B, Br, Be, Mg, V, Ge, Ni, Cr, Cs, Sb, Sc, Th, U, Co; B nouse: B,
Cu, Mg, Zn, Br, Co, Sc, Ba, Ni, Pb; B momsmmu: Sr, Ba, Sc, Br, Th, As.

[IpoBeneHHBIE UCCIICOBAHUS MMO3BOJIMIM HAM BBIJCIUThH AJIEMEHTHI-UHIUKATOPHI OOBEKTOB
OTKPBITOH TOOBIYH, B 30HE BO3JEMCTBUS KOTOPHIX HAXOJMTCS MIAXTa «XaKacCKas» U KOTOPHIE BBI3HI-
BafOT TpaHC(HOPMAIIHIO COCTaBa KOMITOHEHTOB TIPUPOTHOM Cpebl B paiioHe HcciieoBanmid (Tadur. 3).
Takum 00pa3oM, IPOBEACHHBIC UCCIICIOBAHUS MMOKA3aJIM, YTO KOMIIOHEHTHI PUPOIHOMN CPEJIbl UCTIbI-
THIBAIOT HA ce0e BO3JEHCTBHE MPEINPUATHH, OCYIICCTBISIONIMX JOOBIUY ITOJIE3HBIX MCKOIAEMBIX B
JTAHHOM paifoHe: yroilsHOTO paspe3a «UepHOTOPCKUI» W KapbepoB MO JOOBYe OEHTOHUTOBBIX TIHH
000 «Aprummt» 1 OAO «Xakacckuii 6eHTOHHTY». ITOT (PaKT MOATBEpKAaeTCs OOHAPYKEHUEM XH-
MUYECKHX 3JICMEHTOB, HAXOISAIIMXCS B TIOBBIIICHHBIX KOHIICHTPAIIMSIX B JOOBIBAEMOM B JJAHHOM pai-
OHE MCKOIMaeMOM ChIphe, B IPUPOHBIX Cpefiax Ha TEPPUTOPHUU TOPHOTO OTBOJA IIAXTHI B CONEPKaHU-
X, IPEBBIIIAIOIINX HOPMaTHBHBIE MIIH KJIapKOBBIE TTOKA3aTeIH.

Cepus Hayku o 3emie
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Tabdauua 3. DneMEHTHI-UHIUKATOPHl UCTOYHUKOB BO3JCUCTBUS Ha OKPYXKAIOIIYIO Cpedy B paiioHE
TOPHOTO OTBOAA MIAXTHI «XaKaccKasn»

UYepHoropckuii paszpes

IIpommtomagka maxTel
«Xakacckas»

000 «Aprumiut»

OAO «Xaxkacckuii OeH-
TOHUT»

Sc, Co, Cr, Sr, Ta
Co, Br, Ba, Ce, Eu,Yb,

Cr, Sc, Co, Br, Sr, Ba, Eu, Yb.

Sr, As, Sb, Ba, La,
Ce, Eu, Th, Yb, Hf,

As, Sr, Ba, La, Ce, Eu,
Tb, Yb, Hf, Au, Th, U,

Hf, Ta, Th, Be, V, Pb,

U Au, U, Be, Cu Li, Zn, Mo, Pb

AHaJ'II/ISI/Ip}IH BBINICCKA3aHHOC, MOKHO CICJIaTh BBIBOJ, YTO BKJIaJ INAXThI «Xakacckas» B 3a-

TpsI3HEHUE IPUPOJHOM Cpelbl PACCMATPUBAEMON TEPPUTOPUU MUHUMAJIEH, HOCHUT JIOKAJIBHBIN Xapak-
TEp U MPOSIBISAETCS B pailOHE MPOMILIOMIAAKH AXThl, €€ BEHTWISIIUOHHBIX BBIOPOCOB, a TAKXKe Hepe-
KyJIETUBUPOBAHHOTO Kapbepa (puc. 5).
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